
NARR 
AINWR 
1968 

REFUGE NARRATIVE REPORT 

January 1, 1968 · ~ December 31, 

ALEtJriAN ISLANDS NATIONAL WILDLIFE REFUGE 
Simeonof NWR · Sernidi N\.VR 
Bogos1of NWR 

AND 

IZEMBEK NATIONAL WILDLIFE RANGE 

COLD BAY 



REFUGE NAP.RATIVE REPORT 

January 1, 1968 -December 31, 1968 

ALEUTDm ISL.rti'JDS Nf\.TIONi\L -~'JILDLIFE R}.::Ft.JGE 
Simeonof :if;lR Semidi IT\:.m 
Bogoslof f-J1,ffi 

IZEi'·'IBEl: ~·iATIONJ\L l;JILDLIFE Rf\NGE 

COW BAY 

Staff: 

Robert D. Jones, Jr. Refuge i·'ianager 

Palmer c. Sekora 

Margaret I. Schmidt 

Larry L. Baker (Part time) 
Te~inated 8/1~/68 

Asst. Refuge Liana.ger 

Refuge Clerk 

Asst. Agattu Expedition 

U. S. DEP&'iT!·JENT OF It'-JTERIOR 
Bureau of Sport Fisheries and T.Jildlife 

Fish and Hildlife Service 
Cold Bay, Alaska 



TABLE 0'<' CONTP1·1TS 

I • GENE'1l'\L 

'Jeather Conditions. 
Habitat Conditions. 
L 
2. 

',:Jater • 
Food and Cover. '· . 

II. ~viLDLIPE 

III. 

B. 
c. 
D. 

E. 
F. 
G. 

I·1igratory Birds • 
L Aleutian Canada Geese • 
2. Lesser Canada Geese 
3. 
4. 
5. 
6. 
7. 

Emperor Geese 
Phite Fronted 
Black brant 
Ducks • 
S\'>J311S • 

Geese • 

Upland G2I'1.e Dirds • 
Big G;: .. une ft.nimals 
Fur Animals, Predators, Rodents 
a11d other ~1a11111lals • 
Hawks, Owls, Crows, Ravens and :·1agpies. 
Other Birds • 
Fish 

REFUGE DEVELOPl':IEJ\:.,.11 1\ND 1-ltl.TiilTZ:JJ'lHC:C 

A. 
D. 
E. 
F. 

Physical development. 
Control of veGetation • 
?l&ll1ed Burninrs • 
Fires 

IV. RESOURCI: !'1AHAGEr·1ErJT 

A. Grazing • 
B. Haying 
C. Fur Hm"'Vest 
D. Timber Removal. 
E. Commercial fishinrr. 
F. Other Uses. -~ 

P~~e Number 

. 1 
1 

. 1 
5 

. 5 

. 6 
7 
7 

• 0 
• b 
. 15 
• 16 

. 16 

. 17 

. 20 
24 
24 

. 25 

. 26 

. 26 

. 26 

. 26 

. 26 

. 27 

. 27 

. 27 

. 27 

. 27 



VI • PUBLIC RELA'I'I01 JS 

VIII. 

A. 
3. 
c. 
D. 
E. 

Recreational Uses. 
Refl.n;e Visitors 
Hu..11tins 
Viol::tions 
S:::.fety • 'l• \ .. 

27 

33 

33 
33 
35 
35 
35 

36 



ALEUTIAN ISLANDS NATIONAL HILDLIF'E RE!i'UGE 

?ill.RRliTIVE REPORT 

January 1, 1968 - December 31, 1968 

I • GENER!'lli 

\!Jeather Conditions. ------------
The weather record furnished below represents tbree points in 

the 1100 w.ile span of the Aleutian Islands Refuge. Cold Bay is at 
the eastern end, Adak slip-,htly 1qest of center, &l1d Shcmya at the 
western end.· 

A statistic that is not apparent in this presentation has to 
do with sunlight received. · 1,\fe have corrmented in earlier reports 
that Cold Bay is the site of the lovvest recorded solar insolation 
in North America. The reader should not imagine that there are 
many stations recording such information. There are six in Alaska, 
five operated by the U. s. vJeather Buree3U~ and the sixth by this 
refuge headquarters~ The data are in terms of calories per square 
meter, 'irJhich are not always meaningful. But the meaning of clear and 
cloudy weather is always meanil16ful. 

The U. S. \leather Bureau defines cloudy weather as that existing 
when no more than .3 of the sl!;y is clear.· Partly cloudy exists v.;rhen 
from • 4 to (and includin[;) . 7 of the sl{y is clear, and clear vJeather 
requires · • 8 or more clear shry. The record at Cold Bay this year 
is· 14 clear days, 60 partly cloudy days, arrl 292 cloudy. 

The statistics for Adak vJeather are furnished by the Havy 
Heather Center, while those from Shemya and Colo. Bay are furnished 
by the U.S. 1--Jeather Bureau. 

L \'Tater. - Hater management is not practiced on these refu12;es. 
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Clir.:~~~~c·=·.ogical Data fo::." Cold Bay obta:inr:>d from 

the UoS, \Ies:ther Bureau 

1968 

I''lonth Precipitation (inches) ~§mp. (oE) li'Jind C'1Pfl) 
... -~ ·-- ··--

Sleet/ VJater 
Sno•r Equ~y~_ l''iax I'·lin A vp:, I'.:Iax Avg 

Jan.· 6.8 2, 77 42 7 28,3 59 18.6 

Feb. 10.3 L29 43 -1 24.0 53 17.0 

r1ar. 7.8 1..21 43 16 30.4 55 15.3 

Apr. 5.1 1.37 50 18 34.2 39 16.1 

f1ay 2.1 1.30 62 25 42.7 47 13.7 

Jun. 0 o. 84 57 34 45.4 30 12.7 

Jul. 0 0.99 72 42 52.9 33 15.6 

Aug. 0 3.53 60 45 52.0 44 16.4 

Sept. T 2.55 60 32 46.8 36 14.0 

Oct .• 15.6 8.02 51 18 38.9 46 13.3 

Nov. 6.7 J.32 45 20 36.0 45 16.4 

Dec. 7.3 1.17 46 15 30.8 51 19.3 

Totals 61.7 28.36 72 -1 38.5 59 15.7 

1967 46.1 45.35 67 5 39.4 73 17.4 

1966 63.7 30 .. 28 63 0 36.5 62 16.9 

1965 76,3 32.72 65 2 37.7 61 16.3 

1964 52.5 26.51 69 6 37.4 59 15.9 
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Climatological Data for Ada...lc obtaine(J {I'OY'l 

the u.s. N·a-val 'leather Service 

1968 

Honth :e:r~_s:;ioit_~ion (inches._) ':rl?rap_(~_E) - ii nd ( r\JxT: s \ --- .. .:.--=~--=.::_;...:___.-

Sleet/ 1;Jater 
Rain Snou ~qu~~ l ·Ia.x I'lin A vc:r --- ---~- ~'1cq~ /~_,r~~ .. 

Jan. 8.14 6 () .u 8. 82 50 21 36 57 10 

Feb. 2.48 12.6 3.74 43 22 32 66 r ..:j 

I·hr. 1.87 17.3 3.60 45 21 ]1.) L~9 lC 

Apr. 3.51 14.9 5.00 47 22 36 1~3 

~·1ay 0.93 2.4 1.14 51J 31 42 45 ll 

Jun. 1.92 0 1.92 56 37 45 33 oG 

Jul. 2.31 0 2.31 65 42 L[[) 30 09 

Aup:. 2.53 0 2.53 60 36 49 35 10 

Sept. 3.10 0 3.10 58 35 LrO 44 10 

Oct. 4.21 7.1 1!. 92 56 22 42.3 60 12 

Nov. 4.05 26.0 6.65 46 19 36 L[Q 11 

Dec. 9.54 1.3 10. G3 47 26 37 59 12 --
Totals 44.59 88.4 54.61 65 19 40 66 ll 

1967 54.77 108.8 56.6 68 06 40 74 10 

1966 52.35 97.0 62.05 65 16 40 74 1Q,i.l 

1965 57.27 98.8 67.15 68 6 38 U5 9.5 

1964 51.06 171.0 68.15 65 3 3G 90 14.75 
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Climatological Data for Shemya obtained from 

the U.S. 'leather Bureau 

1968 

funth Precipi~ation(inches) ';!:e:w ( opJ \rJind (I'JPH) 

Sleet/ \,Tater 
Snmv Eauiv __..__ H~ r-'Ii!1 Avg T'lax Avg 

Jan. 5.3 1. 77 40 22 33.4 62 23.0 

Feb. 4.5 0.73 39 21 29.8 53 25.1 

Mar. 3.9 0.98 41 21 32.2 56 21.2 

Apr. 4.7 0.67 41 25 33.5 49 18.0 

I''Iay 0.8 1.36 46 32 38.2 52 18.1 

Ju..D. 0 0.80 49 36 42.1 37 13,5 

Jul. 0 0.72 60 40 46 .. 2 35 15.8 

Aug.; 0 1.88 56 41 48.2 30 13.6 

Sept. T 2.26 58 35 46.8 44 16.6 

Octt 2~2 2.78 51 26 40.3 53 21.9 

Nov, 6.6 0.99 41 23 33.6 83 23.5 

Dec. 6.9 2.33 42 21 33.3 85 ~ 
Totals 34.9 17.27 60 21 38.1 85 19.8 

1967 49.8 36.90 59 17 37.9 90 19.4 

1966 42,0 25.43 56 17 38.1 69 20.0 

1965 58.5 35.07 55 20 38.7 68 18.0 

,· 
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Throughout the refuge, precipitation for 1968 was low, 
unusually so at Shemya. During July a11d August VJbile we were 
ope~ting in that area the Pacific high 1<vas stronger than usual, 
sendlng the lovJ centers farther to the north. Not only was there 
less, rain, but there was also less 1-v'inrr. 

On the Izembek Range lake levels were low UI1til the end of 
September ,,rhen the fall rains came, belatedly. In late October 
fifteen inches of snow fell. Fortu.l1ately, the snow v!as wet so 
that it did not drift. Normally this much snoh' in our 'dindv 
climate is paralyzing, but this snow lay and melted vJhere it fell. 

2. Food and Cover. This v._ras a good year for berries on the: 
heath of the-Izembek. Ringe. It was also a good year for the sa1'TIOn 
berries (I?vhus spectabilis). There are mcwy users of the be,rr5.es 
on the heath ral1ging from. ptarmig?n tllrough geese and foxeB, and 
on to the brovm bear, but the latter is (other the.n man) the 
primary user of the saLmon berries. 

II. WILDLIFE 

A, r-ugratory Birds. 

i~e have tv-To interesting band recoveries this year. One 
(565-56198) came on the leg of a blue-winged teal taken at Adak 
Islal1d. There are at most eight observations of blue-Tvinp;ed teal 
in Alaska,. aDd only one reported from the Aleutians by Lucien 
Turner nearly eighty years ago. At the time of hli'itinp; no return 
has been received from the banding office. 

The second is of interest from quite a different viev-vpoi.Dt. 
It was on the leg of a Steller's eider, and we had put it there 
in September 1962. This is one of the early alununwn bands that 
on the leg of a blck brant would have had little probabiiity of 
surviving six years. Yet the fact is that we are receiving reports 
of band recoveries fror.n Steller's eiders vJearing these bands for 
several years. As most of them are taken in the U.S.S.R. we h2d 
not seen the bands. The numbers on this band are as crisp al1cl 
readable as the day we applied it to the bird's leg. 
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Amy bird b211ders lc:cldn?-; experience i·fith birJs inhJ.bit--
in.o; sea Nater may 110t regard tl1is .J.s unusual. :Jut this pJl"ticul!i.r 
band 1El.S one of the last of its type used here because we feel 
that the impermqnence of alwninun1 bands effectivel y nullifies 
the effort to bai1d birds inhabitin.,c; sea water. In casting ;.1bout 
for re2sons why they survive on Steller 1s eiders .J.nJ not on brunt 
for example, one ,,.vonders .J.bout ter.1perature differences. 'l'he 
brant Frir~rate to '"lexican waters vihere hurnsns S\•Iim Hith some 
comfort, but the eiders Hinter here vihere the se2. w::tter if often 
below 32°P. 

Al eutian C3!1ada Geese. On : 'Icy 19 Lt. ;'-i_udd 7lnbes, conservJ.tion 
officer- on the-u:s~ -·Na:v&l -StD.tion, AdJ.k observed 29 JUeutian coru.d:::. 
Geese feeding near Clarn LJ.Goon. 3oth the description and photos 
leave no doubt as to tne identification. Earlier th~t month 3eese 
reported as "honkers 11 md been si?",l1ted in Clom Lagoon .. 

Pig. 1 Aleutian Can::tda Geese on Adak Island 
Photo by Pudd Thabes 

An Aleutian Car1ada goose taken on the Del eva.'1 Hefu::;e in the 
Sacramento Valley vvas reporteC.. This bird taken in e.Lrly J2YJl.Wry 
was described as "Slightly La>;?;er :md more full bodied thc.n the 
ordin<rry mcklinp; goose. ·fnite band .Jround b2.se of neck about 
l-l/2" Hide in front and barely corning together in back. 11 

An unusual record of an Jl.leuti2Yl CanadA. goose has co:ne from 
Corvallis, OreP.;on. This bird joined a private flocl-: at the 
residence of Fir. John Adair near Corv<.1l lis. The bird stayec1 for 
the surrmer and moulted, at vrhich time it was captured dnd marked 
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with a :,.";C:f:ular :Su.reau band, and hro red plastic poultry b&"1ds 
one on each leg. Its ''reight at the t:L.'Tie was 1600 grams. 

The VJildfowl 'I'rust a:C Slirnbridge, England reports receipt of 
a pair of Aleutian Canada geese, on loan from the Bureau. Ttus 
are the "eggs" once swayed in one "basket" aboard. the Coast Guard 
Cutter KL.A.I!JAT:rl in 1963 at re.mote Buldir Island being dispersed. 

Lesser C2;'.3.da geese. Like last year the concentration of 
Ca'lada-gecs-2--cH:d not reach its pea"k u_ntil mid-October. The first 
southbou...nd rr:.-Lgra-'cion occurred November 1st \'Then vvind conditions 
on the Izembek Range 1rrere favorable. Unlike the brant some 
Canada geese start this migration when "Yrind flow is not suitable 
to carry them all the ~J<ray across the Gulf of Alaska. Such l>Jas 
the case on November lst. On that occasion the geese were heading 
into sever-e storm conditions., which they probably encountered in 
about 300 r;:.iles. At this point they would have been approaching 
Kodiak Island which was experiencing strong, turbulent winds 
that were head wi..11ds for the geese~ \ve asked the Kodiak Refuge 
to check for increased numbers of Canada geese, but the weather 
v.ras so rough, flying an airplane v1as out of the question. Unfort­
unately 1t1e were never able to trace this group of birds, which is 
a pity for to do so would have furnished added clues to migration 
conditions and.routes. 

But this ~-s the annual fall dilemma. The migration of both 
Canada geese and brant is dependent upon atmospheric pressure 
patterns (in late October or early November) that produce strong 
westerly winds. In the case of brant these winds must blow all 
the way across the Gulf of Alaska. And in almost every case these 
patterns have developed in association With a strong storm center 
(low pressur·= center). As a result our knowledge about the mie;ration 
~3s developed i~1 adverse conditions and there are many thli~s we 
have not yet lear:1ed. The birds 1 idea seems to be, "Let 's wait 
until there's a strong wind blovving our way, and then we'll ride it." 

The bulk of the Canada goose population from the Izernbek Range 
started south on the 8th and 9th of November. On both days there 
v.ras a stre&il of flocks passing south-eastward in full view of the 
to1f.Jn. So conspicuous was this event that even the kids watched it 
through the:.r school-room window. He had l>'rarned the Federal Aviation 
Agency of the iriJl:c=nding migration and from the morning of the 8th 
all aircraft flying the North Pacific Here warned. 

Emperor Geese. Lt. Rudd Thabes, Conservation Officer on the 
u.s. tJa':-c:.l Stc:.ticn, Adak reported observing emperor geese v.rhile he 
1-Jas conducting a flight from Adak in the central Aleutians to Dutch 
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Harbor in tl:le ,::ca.·~tern Aleutia.1s. He reported observing these 
geese along the entire flight. The date was January 17, 1968. 

~,/11..ile gathcTing brant data the following emperor goose data 
were accwnulate~. 

1968 1967 1966 

Total adults 1195 1475 699 
Total Ju..,ve11iJes 584 585 265 
Total count 1779 2060 964 
% Juveniles 33 28 27 

Total broods 40 66 132 
Mean. brood size 2.8 3.3 2.5 
Total young in broods 113 215 331 

An aerial count conducted December 19, 1968 revealed 18,000 
emperor geese on the I:':::mbek Range~ 

White-fronted geese. Usually a fe\v white-fronted geese 
appear on the Izembek Range, often in company with emperor geese, 
but this year none were observed. 

Black bra'lt. An irnportant observation concerning brant \'las 
recorded l\·1ay 8th. On this date tb..ree flocks of brant 1.r1ere observed 
at Thin Point, the south1·:estern limit of Cold Bay. These birds 
proceeded north, along the western shoreline of. the Bay. The 
signific~nce of this is that those birds were coming in from the 
open sea~ not skirtLng the coast. 

A note- f'.com Dr. T. \:J. Borry of the Canadi3.11 Wildlife Service 
indicates thc.t the br:::lnt nesting in the imderson River Delta of 
the Northwest TGrritoriss produced quite well, but those farther 
north on the P..rctic Isl~1ds had a poor season. 

In Izembek Lu.goon the first south bowJ.d migrants were noted 
August 18th. The initi2.1 influx w2.s mpid so th:J.t by September 
3rd there were ::m estinnted 100,000 Ln the Lagoon. Thereafter 
the numbers mow1ted more slowly. The last flock that 1ve were o.ble 
to identify 2.s newly .:-'I'rived, did so on November 3rd~ just five 
days before migr;::.tion. 

Our re:J.ders nuy very well r.:dse an eyebrmv at the assertion 
tho.t we con recognize a flock just c:rrived from the north amidst 
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such a concentration, but this is the fact, Gradu.al ch3.i'1ges 
of social structure occur vJi thin the flocks in Izembek Lagoon. 
The families disintegr'ate, and with the elimination of a0g;ressive 
behaviour that is characteristic of farrJ.ily rsroups' the flocks 
grow larg;er and fet•rer. Density of the flocks increases, and the 
size of the flocks limits the localities ~·Jhere they can be found. 
iJhen a srnall, loosely grouped flock appears in an unexpected place 
late in the season it bears closer examination. R.ecently arrived 
flocks exhibit tiredness in t•ro v?ays: they are less prone to fly 
than rested birds, and much less noisy • :Fi'inally \·.Je have never 
identified a late arrivinr:t; flock of non-breeders. Our evidence 
ur~<:es the view that non-breeders are among the first brant to 
arrive, and perhaps that they all do, but Ne are by no means certe.in 
as yet. 

Apropos the matter of late arrivals, Dr. T. iJ. barry rernarked 
that some brant lingered along the coast (:!orthv..rest Territories 
in Canada) as late as October lst this year. 

Pig, 2 f',n- eelp-,rass bed in Ize:Dbek Ia:-soon, 
brant overhead. l?hoto by l !ill Troyer 

/\p;e group counts for 1963 totalled 21,278 birds, compris­
ing 17,537 in adult plumage anu 3,741 in ~~~ture plumage, or 
17~58% juveniles. Por comparative purposes these fi9J.res are 
offered for six years. 
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Adults Juveniles Total % Juveniles 
1963 3,969 1,243 5~212 23 

1964 10$727 4,432 15,159 29~21 

1965 26,790 7 ,.,242 34,032 21.3 

1966 12,647 8,547 21,194 40.3 

1967 15,964 3,398 19,362 17-.5 

1968 17,537 3,741 21,278 l7l6 

Table I. 1\ge Groups Counts of :Ulack Bra.'1t on the Izembek Range 
for Six successive Years 

Fbr the reader unfamiliar 1.fith our circumstances and methods 
a brief description folloltJs • Except for stragglers, the entire 
population of black brant assembles on the Izembek 1E 1 Range each 
fall, wnere adequate food resources permit accumulation of fat and 
protein reserves necessary for the migration to Baja ~'1exico. >lith 
the entire population present, a large sat"11ple that yields a numeri­
cal indication of first year and adult birds furnishes an accure.te 
guide to reproductive success withL11 the total population. To 
accurnulate such a sample we observe the flocks restin3 and feeding 
on the water. This is done v-Jith the aid of a 20X spotting scope. 
First year brant have plumage characteristics that distinguish 
them from those in adult plumage, anrl l•Te observe the flocks with 
this in mind. Each bird is observed to determine which pluma-:;e it 
is wearing and the results are recorded on two Veeder counters. 
Such family groups as can be identified are recorded in terms of 
their size. 

From these data we dete~j_11e reproductive success, which is 
expressed (as shmm. in Table I.) as percent juveniles in the 
population. Using the mean family size, i.e., nu1nber of juveniles 
per family, the number of families represented in the counts is 
available, and from this the nu.il.ber qf reproducing adults. Family 
counts for 1968 are presented in Table III. h'hen tra1·1slated into 
frequency of occurrence per 1000 farnilies (Table IV) it becomes 
apparent that variations li1 reproductive success are not reflected 
in rnajor shifts of farrily size. Success or failure is reflected 
in the number of broods produced rather than in their size. 
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Dilte 1\.I'e'J. 
n ., 
J\.L ... Juv. ·:::otc..l /1: 

/0 Juv. 

8/23 Or-1nt Point 153 43 196 2l.;i ·-B/30 GrJ.nt · Point 68 30 98 JO.ti 

C)jlj. :·~orth :;:,)y[ r·! ewnill'1 I. 2 1 3 

9/6 nrant Pt. 928 23'7 110) 20.j 

l)/17 :·;outh Side Apn1c- ti1J 102 720 14.1 
~~:-:tte Cove I 

<J/2G 3~oun0. IsL 767 317 10tll+ 29.2 

10/2 Outer :··;!lrker 2i.J1 ..>1 302 21J.2 

10/2 Soutl1 side J\rp1e- 1354 23) 15G9 1~. 79 
J':a.tc Cove 

10/7 SOLlV1 
.. , sl:_,e App18- 1099 17'7 1~76 13. d7 

r:t:lte Cove; 

~ 
10/11 :lc:t1f !a.y Pt. 11 6 17 

~· 10/14 996 110) 16.~3 -~· ' .::.louth :~;nl f,pp1c- 193 

lr ~~tte Cove 

,f 10/15 0outh .. ' 1 J\pp1e- 1212 377 15d9 23.72 (' ·' :11Ct I 

)' ,}J.tc.: Cove t-' 
1-' 
I 

)~ 10/15 :·louncl IsLu·lcl 309 J7 3Slb 21.96 

), 
( 

~ 
(2) 

~· ,.'$. 
~ 

\ ) 
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TABLE II (cont.) Clronolo?,;ical Listing 1968 Brant Counts 

Date Area /\.d. Juv. Total % Juv. 

10/16 half l,,Jay Pt • 21~7 92 339 27.13 

10/16 Outer r·1arker ]_l!96 110 1606 6.8 

10/17 South Side 786 232 1018 22.78 
Applee;ate Cove 

10/18 " 1012 140 1152 12.15 

10/23 Grant Point 1067 181 1248 14.50 

10/25 Grant Point 46 21 67 

10/27 Grant Pt. 51~ 22 76 

10/28 Grant Pt. 43 44 07 

10/29 Half Vay Pt. 600 110 798 13.78 

10/30 Half :lay pt • 587 83 670 12 • .38 

10/31 Outer i·1arker 886 133 1-19 13.05 

10/31 Half Hay pt. 768 102 870 11.72 
I 

11/l Outer i'1arker 1133 252 1390 18.12 ~ 
I 

11/1 Half \·.Jay pt. 893 307 1200 25.58 

11/3 Grant Pt. 68 46 114 

17,537 3,741 21,27IT :n. ss 



lJo. of juveniles 
in the family 

i~umber of f Jinilies observed 
l9G6 1967 1968 

l 

2 

3 

4 

5 

6 

7 

8 

9 

Total 

31 

44 

66 

34 

16 

4 

195 

53 

133 

115 

42 

0 
j 

3 

2 

l 

l 

359 

19 

54 

46 

20 

5 

l 

145 

·:,'lean Family .Size 2.85 2.57 2.55 

- .I 

Fi~. 3 Dlack 8r ant Flying over the Izembek 
National "!ildl ife Hanrje Photo by C11uck 'iurillS 
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The number of juveniles in the counts (3741) divided by 
the mean family size provides the number of fa.IY'ilies represent­
ed and therefore the nu..rnber of reproducino: adults. This permits 
a breakdo'V\111 of the adult plur:'aged birds into tvJo catep;ories. 

Reproducin~ adults 

Non-reproducing adults 

J uvefl.iles 

2,934 - 13.70% 

14,603- 68.63~; 

3 '7 41 - l7 • 58% 

Obviously 1968 was not a good year for reproduction in black 
brant. 

The influence of weather on the behaviour of waterfowl is 
particularly spectacular in the case of blacl<: brant. Once bio­
logically ready to set out on the southward migration, the 
behaviour of the entire population is regulated in this respect 
by atmospheric pressure patterns. Though the nature of the 
pattern is not always the sarne, one characteristic defil'l.itely is. 
This one is that westerly \•rinds develop and blow all the vJay 
across the Gulf of Alaska. If this requirement is not met the 
birds si~ly wait until it is, a.nd this may take as much as three 
weeks. Typically, the necessary wind flow develops in the southern 
quadrant of a low pressure center, 2r1d a study of the storm's track 
allows us to predict with accuracy the date of migration. 

This year the v.rait 1vas of tvro weel-<:s duration and in that time 
1.-ve studied the Heather charts closely. Inevitably the prolonged 
1'reather v.ratch co:mr?'.anded the interest of the 1.!eather :Uureau personnel. 
Some found it difficult to believe tl~t the birds could sense the 
conditions described, but as time passed it became increasingly 
evident that they were in fact \'laiting. On the mornin2; of November 
8th the sm"face weather analysis shov.red that a deep semi-stationary 
low located south of us had begun to move rapidly northward. The 
time had come. ~Ie issued a vJarning to the Federal Aviation .l~gency 
that a massive migration of seese would occur v'Jithin a few hours, 
and went into the field to watch events. 

Etched sharply against the vJhite sky, echelons of brant were 
"stacked11 for hundreds of feet in every direction. The entire 
population was in the air, performing a ritual that occurs each 
year in anticipation of mic;ration. Big flocks lifted from the 
lagoon, assembled iD nu..merous echelons and climbed to high levels 
Y.Jhere they fle1.r back a'1d forth for a time. Presently the formations 
dissolved and the amorphous flocks c:i.escended to the lagoon, l . .Jhere 
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they alighted momentarily and took to the air a0ain. This 
time the flight was at low levels for a\'Jhile, until once more 
they went aloft. All day the massive flight continued, and 
at nine that night the exodus began. Three hours later the 
entire population, save for the few thousand that winter here, 
was gone .. 

Ducks. 1'\.l though not the first canvasbacks to appear in 
our area, the presence of ten at /\.dak for several weeks in late 
February and I''Iarch is noteworthy. 

A flock of about 50 European widgeon appeared on the Izembek 
Range November lst. 

Shovelers are not always observed on the Izembek Range in 
fall but this year several sightings were reported. 

Usually greater scaup appear on the Izembek Range in conspic­
uous numbers durine; the fall. They are rather specific in their 
choice of lalces, hence the flocks tend to comprise several thousand 
birds~ This year these flocks were conspicuous by their absence. 

Also 
pint ails. 
fall, but 

con~picuous for their absence until quite late were the 
Usually these are present i..n large nwnbers most of the 

this year they vvere here only briefly. 

Fig. 4. Bandi~~ Steller·' s eiders. 
Palrner Sekora, 1'1argaret Schmidt, Bob Jones with 
struggling drake eider. Photo by \Jill Troyer 
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Three drives of moulting Steller's eiders the 13th, 14th, w.:J 
15th of September netted 144 bir(ls ~ iJone of these had previously 
been banded. At that time the drakes were Hell advanced in the 
l'!K)Ult. September 24th the rn.ajority of the hens were still w1able 
to fly. 

I 

J 
Fig •. 5. A catch of .Steller's eiders, mostly 
drakes. The strikinp; coloration of the breed­
ing pl1.1t11age is 3.lmost 1-.rholly absent in the 
moult. Pi1oto by ' .. 'ill Troyer 

Swans. •Thooper swans were reported from Atka in January and 
Adak in ;,;3.rch. ·These birds have proven exceectinf;ly W3I'y, and 
efforts to collect specilnens for the rJational UuseW11 have proven 
futile for three successive years. 

Sixty whistlinp.; swans v;rere observed on Unimak Island in mid­
Aur;ust. 'I\vo broods, each Hith four j veniles vJere included. 

An important observation of v-rhistling swans 1.ras recorJed 
December 26th. On this date 146 swans i:Tere concentrate(i on 
Sv.ra.nson' s La:;oon, Unimak Island. This tends to confirm our view 
that the s"ran population in this area. is non-rnir;ratory. 

B. Vpland Garne Birds. 

There is little to report other than a co1TP1ent concerning 
Agattu. On 1\.gattu the introduced 1\.rctic fox has been severely 
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depleted (by our e.ctiv:tties) since 1964. To date no sign of 
remnant rock ptarrr.igan, once native to the island, has been 
observed thous;h :it has teen sou~ht for tHo successive yea:i.""'S, 
\Je still hope that survivo:c>s r::ersisted in the raountaii1S, dS 

they did on PW!chitV3. 

Brovm bear. Sinc2 1949 the r1arvest of brov.m bear ( Ursus 
arato$) on Un:irncl{ Island of the J\.leutian Islands National ~lilcllife 
RefuGe has been regulated by a permit systern. Each year tHenty-five 
penr.its have been available to hunters on a first come-first servej_ 
basis. It h8.S been only in the past 4-5 years that the full 25 
perrDits have been issued, The number of applicants .Lncreases -each 
year (Table IV), Both legal and ille;;al hunting pressure has increas­
ed significantly on Unimalc Island. This increase is not expected to 
stop. To determine whether the present Unimalc Island bro'.m bear 
pqp].Q§:i:;iqp i:;; bein3 cor-L'ectly manqgeJ, a bas~c inventory vva::; cond,ucted 
in August end September of 1968. Data we~ ~§0. collected for the 
Izembek bear popu2..ation. 1 

TABLE IV. 

Season 
1968-69 
1967-GB 
1966-67 
1965-66 
1964-65 
1963-64 

Number of Applicants for Un:ira.ak Dear Permits 

Number 
38 
32 
31 
34 
27 
no Data 

To deter::line distribution, total numbers, population structure, 
and population dynamics of the Unimak Island brmm bear population~ 

PHO~EDU?.L 

The vastness of Unii-rlak necessitates aerial inventory during 
that time ,of yeill" \!Jhen the brO\oJJ.1 bear population is concentrated 
on the salmon streams. This generally occurs during the early P2l"'t 
of August. Survey flmm this year extended fro.r.1 August 9, 1968 
to September 9, 1968. Basic survey was fl0\"-111 throu::;h August 18 
vlith duplicate surveys through September 9. Surveys was conducted 
using; a Piper Super Cub (PA-113-150) on balloon tires. Flights v.rere 
upstream or dovmstreaJn on each stream at altitudes vorying from 
300 to 500 feet, depending on terrain, visibility a'1d \vi.nds. All 
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streams capable of sustaining salmon runs were surveyed. Time of 
observations r?:illged from 0700 AST to 1100 AST for morning cou.Dts, 
and 1500 AST to 1900 AST for the evenin~ replicate counts. Time, 
distance, and the press of other duties eliminated replication 
of both morning and evening counts. The evening counts are there­
fore considered replicate of the morrung counts. 

All data were recorded on data sheets. Data recorded were: 
ferrE.les 1'Iith you.Dg of the year, females v,.rith yearlings, lone bears. 
All groups are broken do1:m into size classes. Date, Tirne, and 
location of each observation was noted. Size and location of all 
salmon runs were noted. 

RESID.JTS 

Since this is the first basic brmr..m bear inventory on Unimak 
Island and Izembek NhlR as a whole no survival data or population 
trends can be established~ Only the population structure aJ.d 
productivity can be ascertained to any degree. Comparisons are 
made to that data collected by the Alaska Departoent of Fish and 
Game for the Alaska Peninsula bro•tm bear population. 

A total of 56 bears were classified on Un~nak. Based on this 
figure, the area surveyed, area not surveyed, and ani:nal distribution 
a minirnum figure of 65 bears is thought to exist. Over-all product­
ivity of the Unirnak population is less than that of the Peninsula. 
This is especially true of the yearlings with the yearling litter 
size far belm'\1 that of the Peninsula. The lm'r productivity plus a 
relatively lmv population makes this population susceptible to over­
harvest. 

Yillovm legal harvest does not appear to be significantly larr;e. 
It is thought that illegal lcill might be the limiting factor. Reports 
of illegal ldlls are scattered, many times unreliable, but the tot9-l 
illegal kill probably equals or surpasses the total legal kill. Un:irn.ak 
is visited and is more accessible to commercial fishermen, military, 
and oil interests than it is to the sportsman. Many of these people 
are not cogniza.'1t of the Refuge permit system, and mcmy probably do 
not concern themselves about permits lmowing the chance of being 
caught in violation is quite lm·:. He have no fi@lres on illegal kill 
but for maDagement purposes estimate it to be equal or greater thal1 
legal kill. 

Comparing the data to that of the Peninsula the most signifi­
cant difference is in 110ther Bears". This indicates a larger popula­
tion of harvestable bears proportionately than.on the Peninsula. 
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But the popUlation of Uni.l!lak appears to be qUite small so that 
'
10ther Bears1' is not a large figure (20), Even if fifty percent 
of the rn.arnmals were enumerated this figure does not justify 
issuance of twenty-five permits. l:Je are recorrmendin.g that permits 
available be lirni ted to fifteen. 

Eig..hty-eight bear vvere _noted on the Izembek l'rvi!R, Productivity 
is lower than the rest of the Peninsula but not significantly so •. 

TABEL V. Summary of Composition Counts 

Sow Sow Sow Sow Sow Sow· 
w/1 vv/2 \I>J/3 w/4 w/1 w/2 
cub cub cub cub Yrl Yrl 

Unimak 2 4 l l 4 l 
Izembek 4 6 3 0 2 5 

Tl'illLE VI. Breakdov.'l:1 

Per cent Sow/young 
Per cent Cubs 
Per cent Yearlings 
Per cent Cubs & Yearlings 
Per cent Other Bear 

Total 

Izembek 

26 
28 
24 
52 
22 

100 

TPl.BLE VII. litter Sizes 

Sow 
w/3 
Yrl 

0 
3 

Unimak 

24 
29 
ll 
40 
36 

100 

Other Total 
Bear·, Bear 

20 56 
19 88 

Alaska Pen •. 
67 66 
27 22 
38 33 
15 16 
52 49 
23 29 

100 100 

Izembek Unirnatc Alaska Pen •. 

Cub 
Yearling 

1.9 
2.1 

2.1 
1.2 

1967 1966 1965 

2.1 2.2 2 •. 1 
2. 0 2.2 2 • .o 



1968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
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TABlE VIII. Ynown Legal Harvest - Unimak Island 

SpriQg_ Fail Total 

2 5 7 
4 4 8 
6 1 7 
6 4 10 
10 5 15 

3 knmm 
3 3 
1 1 

No reliable data 2.re available before this period, 

Two brmvn bears, both two years old, viere evidently killed 
·in August near tovm by older bears-~ The carcasses were ex3rnined 
and shovled no evidence of bUllet holes, but of rough handling 
by other bears. 

On Adak the desired harvest of fifty caribou seems likely 
to be met. By early December a total of 40 had been taken, plus 
three collected for scientific purposes, and two dead of entangle­
ment ill v.rires. 

These animals, introduced to the island in 195 8 and 1959,. 
are producing specimens that weigh up to 700 poUlids, maJr..ing 

'them the 1<rorld ts largest caribou, The population is quite small, 
200-250, and management plans are to keep it that way. Fith 
the reproductive potential caribou possess this may be uifficult.. 
Because of their size hunters tend to select trophy class animals 
and the harvest is heavily loaded to bulls. Of the forty taken 
this year only eight -vvere cows. 

About 1000 caribou moved onto the Ize.mbek Ni.JH. in NoveH1ber. 
This respresents a substantial influx of animals from the north. 

This year the long delayed project to secure live voles 
(Microtus oeconomus anakensis) from IL'l18.k Island reached fruition •. 
In late ~'hy and early Ju.'le we enjoyed a stretch of perfectly 
calm \"leather during which time •He maintained two men on the island 
for a week. Palmer Sekora vient over first to be replaced later 
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by Dr. Francis H. Fay of the Arctic Health Research Lab • 

. Amak Island is an extinct volcanic dome that stood upon the 
Bering Land Bridge during the last great glacial advance, and 
emerged as an island v.rhen the water rose. The voles that then 
inhabited the land bridge survived on 1\.mak and the Alaska 
Peninsula~ Thus for about 8000 years the two populations have 
been isolated; ample time for evolutionary changes to develop. 
The J\mak race had already been described (i.n 1930) by o. J. J!iurie 
but further study :t>equired live animals, so 1Aie 1,vent to A.rnak . 

Fip;. 6. The Basaltic Dome of f-;JJJCl.k 
Photo by Pahaer Sekora 

. , 

Amak Island lies eleven miles off the barrier islands that 
form Izembek Lagoon, Because of this proximity an ice bridge 
forms to the mainland in the colder winters. By this means the 
red fox (Vulpes fuZva) native to the Alaska Peninsula PBS gained 
access to the Island, and a dense population has developed. 
Despite this we found the vole population at a high level. The 
foxes were quite truae and individuals escorted the trappers about 
the Island, marking the traps· with urine as soon as they were set. 
This obviously created difficulties)- but more serious vJas the 
necessity to beat the foxes to the traps once a vole fell in one. 
One particularly insistent fox was reluctantly dispatched. 
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Fig. 7 • A Fox Pup on Amak 
Photo by Palmer Sekora 

It is interesting to speculate on the ecology of these 
two dense populations. One would expect extreme fluctuations 
and certainly that the vole population would, be low by spring, 
But this leaves out of consideration the influ~nce of the sea. 
On every island in the Aleutians \vhere fox introductions b..ave 
been successful these animals have ultimately turned to the sea 
for their food. r·1ost of these food resources come directly frorn 
the sea; but one is a product of the beach habitaL .. Thi's -is the 
kelp fly (FuceUia). The adults appear . jp swarms so dense they 
are unpleasant to walk through. The larvae feed on the torts of 
kelp (A Zaria fistuZosa~ Hereocystis Zuetkeana~ and Lamiriaria ssp) 
washed ashore, and burrmv into the sand or rravel to pupate~ 
Also available on the beaches are myriads of amphipods. . On Arnal< 
and adjacent rocks is a large population . of Steller's sea lions 
(Eumetopias jubata) ~ numerous harbor seals (Phoca v~tul.ina) ~ ·· and 
a growing population of sea otters (Enhydra ZutrisJ.. r1af.ly of · 
these marine marill11..aJ.s that die are washed ashore where the foxes 
and bald eagles feed on them.. vrnaJ.es and occasionally v·ralrus 
carcasses wash ashore on Amak. In fact, the storm beach on the 
southern end of the island constitutes the most remarkable · accurn­
ulation of bones noted in the Refuge.. . Frorrr its appearance this 
cobblestone beach is subjected to a furiou,s on$laught during the 
winter months, vrhich together with the tidal -currents that con­
verge on the Island would partially account for the large accurnu-
lation of bones. · 



Fig. 8. Steller's Sea Lions ·on P~k 
Photo by Palmer Sekora 
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One other factor enters into the accumulation of bones. 
Until the beginning of the twentieth century this same cobble­
stone beach was frequented by large numbers of Pacific walrus. 
It vas probably one of the major sources of ivory for Aleut use 
prior to 174L Subsequently this resource was exploited until 
the walrus completely disappeared from the area. Apparently the 
tradition was not lost, for in recent years v-ralrus have again 
used the isl&id in winter. 

Fig. 9. Our ca.rnPs_ite above the Cobblestone 
Beach on the South Side of Amak. The Spherical 
Objects are Japanese Fishing Floats Cast Ashore. 

Photo by Palmer Sekora 
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The northern side of 1~a~ is precipitous and is the site 
of a large pelagic bird colony •. Puffins,. murres,. kittiiliiakes 
and two species of cormorants are the princi9cl species~ 

Evidence of an Aleut villar:;e v,ras noted above the cobblestone 
beach. Veniaminov (Notes on the Isla"lds of the Unclaska District) 
mentions a boat lost in 1809 while crossing from ll.ma.k to the 
coast of Aliaksa (this is the name by \vhich the Alaska Peninsula 
was then knov.m, and the origin of the name Alaska). The name 
.llr:uk is .A~eut :L.'1 origin stemming from the word "amaq11 which 
means "blood. 11 \·le are unaware of any record indicating why that 
name was chosen. 

Another legal step was talcen in the rir.;ht direction this 
year with elimination of the bounty on \.\TOlVerines, and partial 
elimination of the one on V<rolves. In certain parts of Alaska the 
vrolf bounty is regarded as a welfare measure and its elL.'Tlination 
will be stronr;ly opposed. Thus is one of our finest trophy ar:d.rnals 
incontinently cast away. 

Speaking of trophies, a year line female \.volf \'las killed in 
the Cold Bay dump in September. 

In the fall harvest of sea otters the Alaska Dept. of Fish 
and Game took 425 in the central Aleutians. 62% were females. 

Five bald eag;les were ba'1ded here this year, four young in 
nests at Adak, and one immature adult at Cold Bay. Tbe latter 
Has caught by a single toe in a trap set for 1.volverine. 

One luclcless raven dropped into a fifty gallon drum being 
used as a garbage container. Once inside it could not spread 
its vunes a11d eventually we learned of it, It was a very sub­
dued bird when we lifted it out, banded and released it • 

In December a concentration of bald eagles numbering 75 to 
100 birds was noted on the Izembek Range in a11 area where late 
running; salmon were available. 

F. Other Birds • ·-···-··--

A glaucous-winged gull Nhich we banded at Amchitlca as a 
nestling July 4th 1961 was collected on Amchitka Feb. 25th 1968. 
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During the night of Sept. 27th two Leach's petrels and 
tvvo bar-tailed godwits flew into the side of a haYJ.gar at Cold 
Bay. One of the godwits broke its neck, but the other three 
were just knocked out. Both species are a little unbelievable 
to persons not students of ornithology so "'>•Te were s1.mmoned the 
first thing on the morning of the 28th.· Nothing was VJrong 
with the petrels., they just needed to be tossed into the air 
vrhere they could spread their 1.vings; so vve banded them and did 
just that. The god1.vit, however, was still groggy and could not 
fly so we kept it around for a day. TjJ'nen it recovered it too 
was banded and released, 

August 26th a color-riarked ruddy turnstone was observed-. 
This bird had been so marked on St. George Island in the Pribilof 
Island group this year. These marlced birds raYJ.ge throughout the 
central Pacific and as far south as New Zealand and Australia. 

Numerous golden plovers vvere observed in migr>ation during 
the fall, some on She:rnya at the vvestern end of the Refuge and 
others on the Izembek Range at the opposite end. Several flocks 
were still present when 15 inches of wet snow fell October 23rd. 

The introduction of willows on the headquarters site has 
encouraged more "dicky birds" to stop. A'Tiong these lJas been an 
occasional bright yellow spot in the form of a \Jilson 1 s 1;Jarbler. 

In f''Iay a pilot reported a conti.YJ.uous raft of birds along 
his flight path for 25 miles~ These v.rere sea bi..""ds and presumably 
shearwaters, for similar concentrations of thef?e birds have been 
reported before. Dr. Victor Scheffer in lV'JUrie 1 s Fauna of the 
Aleutians described 50 square rrdles of shearwaters in the same 
pass.. He decided to play with figures a bit in an attempt to 
translate this into a numerical figure.. \1!e had to mke an assu.'Tip­
tion as to distribution within the population for a starting point 
so we decided on one bird per square yard. Dr 1 Scheffer's account 
indicated a much higher density for they 1'/.rere not all on the water, 
but we had to start somev.;rhere. A few pencil scratchings indicated 
there are a bit more than three million sqt1are yards in a square 
mile, and since no one was go in~ to believe the figure to which 
this would lead we abandoned the project. 

G. Fish.· 

The escapement of salmon in the streams emptying into Izembek 
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and Moffet Lagoons \vas good) thanks to an early closure of 
commercial fishing. This iHas an important !producer of sal.rnon .. 
but heavy overutilization for several years has taken its toll. 
How many years will be required to restore the fishery is an 
important question •. At least with .good es<rapement in the streams 
there is the possibility of success. Sine~ these fish are 
important members of the ecosystem we are seeki:."1g to maintain on 
the P.ange we are deeply concerned. 

III. REFUGE DEVEIDPlVJENT AND l'·1AINl'&'\IANCE 

A. _Ph~sical development . 

The opening phases of master planning for the Izembek 
Range began this year at the conceptual level. Si.."lce the Range 
is a prime candidate for inclusion in the vlilderness system 
almost in its entirety, decisions needed to be taken concerning 
what developments if any should be pl&"111ed. 

Establishment of grass cover on the headquarters site con­
tinued. This project has begun to yield rewards in reduced 
erosion and reduced volume of earth that must be removed from 
the buildi..ngs • 

A much needed coat of paint was applied to the exterior of 
the headquarters buildings. 

D. Control of veg~ta~-~~n. Not practised here. 

P~anned _burning. Not practiced here. 

F. Fir~§.! One of approximately 40 acres started by umdse 
camper June 12th. Ln this c::tse a boy was tryi..'1g to build a 
fire in a cabin at Kinzarof Lagoon. The stove was a crude 
makeshift arrangement that didn't ,,Jork too well. In his haste 
the boy threw some gasoline onto the fire and ducked out vThen 
the vJhole thing erupted into flame. We. were afforded an oppor­
tu.nity to exercise our back-pack pumps. A number of men from 
the local Air Force site joined us in subduing the fire. 

rv. RESOURCE JVJl\NAGE!'TCNT 

A. Grazing. Caton Island, near Cold Bay, is the only one of the 
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P~eutian Islands for which a grazing lease ls available. T:.t1e 
operation is a small one., ·with beef sold locally. 

B. JiSZJ!.l:§· Not practised here. 

C. . Fur_h~§_t. Fur harvest is regulated by state law. 

D. Timbe_:r .!:~_!!19vaJ,. Trees are not native to this region. 

E. Corrrrnercial fishing. Substantial commercial fishing is done 
in both-Izeillbek:-and.-Aieutian refuges, but this is regulated by 
state law. 

F. Other uses. The use of fl.ra.chitka Island as a nuclear bomb 
testing site. An article from Audubon magazine dis cussing this 
matter is included in this report. 

V, FIElD INVESTIGATION OR APPLIED HESEAHCH 

Studies of the ecology of Izembek Lagoon continuedL These 
studies> now conducted by the Institute of r~1ar:ine Sciences, 
University of Alaska are concerned with such things as nutrient 
uptake, carbon dioxide cycle, the effects of pollution, product­
ion in the eelgrass, vertebrate and invertebrate populations, etc. 
A rather efficient laboratory took form this year at Grant Point 
where the major work is done. Our contribution to this valuable 
investi~ation lies in making available certain.items of necessary 
equipment. 

In July vJe proceeded to Agattu and continued the effort to 
restore the Aleutian Canada goose. The refuge rr.anager and a 
temporary employee, Larry Baker from lmchorage made this 
expedition. Its purpose ~<vas to locate surviving foxes and 
destroy them. This was the third year in the effort to el:hninate 
the introduced Arctic fox. 

~ve observed no foxes; but did observe tracks of single foxes 
in two places on the island • In each of these cases poison bait 
stations were provided. 
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J 

Fig. 10. Our Campsite in Aga Cove, Agattu 
Island. Note the Two 100 Gallon Pillow Tanks. 

Photo by Robert ·D. Jones 

This year we established carr:p on the eastern side of the 
island> in Aga Cove. This proved to be the better of the two 
campsites we have used on Agattu, a.hcl 1-m.s within easy running 
distance of Shemya, the base from \>Jhich we operated. Unusually 
fine weather prevailed during our 'time on Agattu, making the 
operation much shorter and simpler than usual. · 

VIe were equipped to make landings in ·rough conditions on 
the south side, where we had been frustrated in our efforts to 
get ashore. Our equipment included wet suits and an inflatab;l..~ 

life raft. Thoup-)1 we used the latter in several landings it 
was never necessary to use the wet suits. He searched tf}e south 
side from close inshore, looking for the tell-tale trails that 
reveal the presence of foxes, a~d landed in several places. 

The single rrost pervasive impression we carried away from 
Agattu this year ~s of birds. Since effective elimination of 
the foxes the avian population has rapidly expanded. lve noted 
in trus report last year that many new nesting sites were avail­
able to the pelagic birds and they were beginning to employ them. 
This fact is even more true this yea:r. Cormorants that had been 
forced to nest on the sheer cliffs v1ere now choosing sites on 
low banks and headlands. Hit he the expanded nesting areas available, 
the population is expandingi 
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Fig~ . lL Pelagic Corm::>rants Roosting at 

.~ 
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Cape Sabak, Agattu Island. Photo by nobert D. Jones 

Fig. 12. Steller's Sea Lion Bull and 
Glau·cous-winged Gull near Cape Sabak, 
Agattu Island, Photo by Robert D. Jones 

Suprisingly, even the 11dicky bird11 population has expanded .. 
It is diffirult to understand hovv foxes could influence song 
sparrows, W!"!ens and snow buntings on an Aleutian Island. The 
possibility that the expansion of "dicky birds11 is not related 
to the fox elimination nust be considered. For the present it 
is enough to note that the beaches of- Agattu literally s\\mm 
with them. 
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Our visits to the south side of Agattu in previous years 
had bordered on be:ing harum•scarurn. In fact whenever we rounded 
Cape Sabak we had snugged down and stood well away fran the shore. 
This time the fine weather allowed us to run inshore and we saw 
some of the rrost pictorial scenery in the Aleutian Islands. l~e 

also learned that we had rnissed quite the largest murre and kitti­
wake colony on the island. 

Fig. 13. The East Side of Agattu Island, 
Looking North From Cape Sabak. 

Photo by Robert D. Jones 

One point on the island we had never reached was the WWII 
radar site overlooking Karab Cove. The fine weather allowed 
us to anchor the dory in the open North Pacific Ocean, land 
in the life raft and climb to the site. The reader may be 
assured that we put down adequate anchor gear to hold the dory, 
the fine weather notwithstanding. 

We had two objectives in reaching the radar site: (1) the 
thought that foxes might have dens under the buildings, and 
( 2) we wanted to consider means to dump the still standing 100 
foot high tower off the cliff. There were no foxes and no sign 
of them. Most of the buildings had been derrolished by weather 
and we burned the major pile of rubbish remaining. But what to 
do with the tower? We had with us a 36 inch stillson wrench, 
the jaws of which at their maximum opening would just fit the 
nuts on the anchor bolts holding the tower down. 1:Je tested these 
nuts and concluded we would need a wrench about twelve feet long 
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to turn them. The legs are made of angle iron one inch thick, 
hrenty inches on each side of the angle. The means at our 
disposal v.rere clearly inadequate to dispose of the tower. 

Fig. 14. A colony of Kittiwakes and l'Turres 
in Aga Cove, Agattu Island~ Photo by Robert D .• Jones 

Fig. 15. 
Island. 

Kittiwakes in Aga Cove~ Agattu 
Photo by Robert D. Jones 
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T-wo birds that we very much wished to see Here conspicu­
ously absent. One of these was the Aleutian Canada goose and 
the other the rock ptarmigan. He hope that Cahada geese from 
Buldir will re-colonize Agattu but that may not occur until we 
put captive goslings on the island. The ptarmigan may have 
survived in the mountains, as they did on Amchitka, but we 
have not gone up there to learn. Although still not abund­
ant we observed more mallards than on earlier visits to the 
island. The common eiders have noticeably inyreased and are 
now common on the main island itself. Heretofore they were 
restricted to offshore islets, but now they appear in munbers 
qn all the beaches '\"fhere they feed on amphipods. They now 
nest in suitable lakes on the main island, just as they did 
on .Amchitl<.a after the elimination of foxes and before the bomb 
people came. 

t'~attu presents strong vegetative contrasts. Its ~eologic 
history has resulted in a rolling tableland with high headlands. 
Streams have cut deep ravines leading toward the interior. The 
headlands and these ravines are mantle-:i Hith a lush vegetative 
cover, but inland the aspect is much more impoverished. One of 
the rrDre striking examples is furnished by the Kmnchatka 
rhododendron. 

I_ 

Fig. 16. The Kamchatka Rhododendron on the 
Tableland of Agattu Island. Photo by Robert D .• Jones 

'I 

'· !· 
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One of the m2jor logistic:ll problems i.'1volV(.U in these 
expeditions centers oround .::.dequs.te fuel to, oper<..""Lte the engines. 
\>Je h:J.ve sue cess fully . used fifteen g:::.llon drums to lrndle fuel 
but they weigh ninety pounds l.Dd Jre o.vvJ..a,J.:rr>d to muscle in 2nd 
out of the dory, 2nd up and dovm the bec.ch. This ye~.;r 1'Je intro­
duced ::m irmovntion th_'lt promies to be 8. boon. He purchc.sed 
t~:<Jo one hundred g::::.llon pillohr tanks, the necess2,ry hardv·I:Jre 
including o. pump, 81ld one hundred twenty five feet of g:..1soline 
hose. Using these we simply pU!llped fuel into .:md out of the dory. 
The time involved, as well :::.s effort was much reduced. 

After returning to ShernyD. from Ag:::tttu we captured five fixes 
from neo.rby Nizki. Bec~mse of liV1t colorc..'<i summer pel:::.ge these 
animals rod been vie~>ved as possibly the product of mut2.tion. 
They provE.'<i, however, to be the norrncl white phase. 

VI. PUBLIC REL.l:iTIONS 

A. Recreationcl uses. June 15th :::.. group of 75 members of the 
Americ::m Ornithologists Union visited us. The c._mnud AOU raeet­
ing v>~as being held in Fairban.lzs, Al2ska :..md these persons ho.cl 
m'rived early to visit Cold B:J.y, Umn_:k Isl:;nd :.md the Pribilof 
Isl311ds. 

B. Refuge visitors: 

Date N::J..rne. 

J::m 5 Turk I'1nyfield 
Jm 26 ~<Jilli2ffi Smoker 
Feb 26 c. P2ter McRoy 
Feb. 28 John J. Burns 
Feb 28 Ed r·IJ:uktoyuk 
Feb 28 John Baust 
Feb 28 Capt. T. Hansen 
Feb 28 Cnpt; Merkley 
1'br 9 Sgt. Anderson 
fibr 9 Sgt. Tulin 
r1or 26 George Tillbury 
Apr 10 f:12X Thompson 

Apr 22 Jim Brllilson 
Apr 23 Floyd K.Drebill 
Apr 23 Dell Redding 
Apr 23 Mel ~·1onson 

prgJ..niz::ttion Purpose of visit 

FAA, .Anchorage Investig2to:"' 
BCF,Auke BJ.y, Als. King Cr~b Invest. 
U. of AL:.sl<~t Eelsr.J.ss studies 
iillF&G ,Nome AL:.skn Courtesy 
ADR&G, Nome Al2slm Courtesy 
U. of Alnska Courtesy 
I··'b.ster ,ALPHA HELIX Courtesy 
Pilot ,ALPH.A. HELIX Courtesy 
Air Force, Cold Bay Courtesy 
Air Force, Cold B:1y Courtesy 
POlnJer PLmt Opr. Business 
Southwestern College 
~Jinfield, K;ms,J.s Courtesy 
BCF, Kodink,Alns:V.2. Courti:!SY 
Pnn J"uneriC.an Petr. Discuss oil oper. 
Phillips Petr.Corp. Discuss oil oper. 
BCF, June.:1u ,Al<lska Oil Busi.'1ess 



Apr 23 
Apr 23 
Apr 23 
May 2 
f1;.y 2 
r1<W 2 
Ic1ay 7 
IVb.y 7 
JVb.y9 
}Vb.y 9 
l'1ay 9 
f1ay 13 
May 13 
l''Irry 14 
May 21 

f'1oy 29 
Jun 3 

Jun 5 
June 5 
Jun 6 
Jun 6· 
Jun 6 
Jun 14 
Jun 14 
Jun 14 
Jun 17 
Jun 20 
Jun 26 

Jun 26 
Jun 26 
Jul 10 
Jul ll 
Jul ll 
Jul 15 

Jim King 
\4. C • Bishop 
LeRoy Sowl 
1·Vill Troyer 
l''Jr • J iJ.CO by 
!VJr. Van den Akker 
Dr. Cor l ton Rz.:.y 
Dr. John l\rog 
Charles D.Ev::ms 
0. Ja.rnes Seidl 
John Nerrick 
Dr. Do..vid R.Klt:in 
Dr. DClle Guthrie 
Dr. D~vid Hoopes 
I•1ike Uttecht 

C. Peter HcRoy 
Dr. Fl"::mcis Fc.y 

Dr. John Goehring 
Dr. Donald Hood 
Jo.m Groves 
Stephen Tack 
D.:lVid Brickell 
Dr. D. Aharma 
Dr.Patrick Kinney 
Nancy HcRny 
Will Troyer 
Joe Riendle 
Dr. David Stone 

B. N. Chatterj ie 
Doublas K. Bingh3m 
Ford vJilke 
I!lajor James Kun..kel 
Sgt. Andrews 
Dr. R. Biebl 

BSF&H ,June.JU 
Hestern Oil & Gils 
BSF&l'J,Anchorage 
BSF&H ,llnchorc-<se 
Region_o_l office 
Regiornl office 
John Hopkins Univ. 
Oslo, Norway 
BSF&\v, Anchoroge 
BU'I, Anchorage 
BLN, J1-.r1chorage 
Univ. of Alask1 
Univ. of Alu.slG 
BCF, JuneJ.U 
Cold Bay 
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Oil 1:3usiness 
Discuss oil oper~ 
Courtesy 
Vlilderness studies 
Re:f'l..lge PlJnning 
Refuge Planning 
Join il.LEHA HELIZ 
Join l\LPHA HELIX 
Check Pen.Oil 1\ctiv. 
Check Pen.Oil Activ. 
Check Pen.Oil Activ. 
Courtesy' 
Courtesy 
Courtesy 
Discuss l·1offet B;.;:.y 

oil oper::1tion 
Univ. of JUaslo Eelgr.::.ss studies 
Al"tic He3lth Research C~ptrue voles­

Univ. 
. Univ. 
Univ. 
Univ. 

of Alask<.~ 
of Alaska 
of Alask2. 
of Alaska 

Uni v. of Alaska 
Univ. of Alaska 
Univ. of Alasla. 
Uni v. of Alask'l 
I3SF&l·J ,Anchorage 
Alaska Geophysical 
Geophysical Inst. 
Univ. of Alaska 
Univ of Alask::~ 
Univ. of Alaskl 
BSF ,Seattle 
Air Foce~Cold Bay 
Air Force,Cold Bay 
Austria 

_1\mal{ Isl. 
Join ALPHA HELIX 
Join J\LPHA 1-'::ELIX 
Join ALPHA HELIX 
Fish Hesearch 
Izembek Study 
Izembek Study 
Izembek Study 
Eelgrass Studies 
\·Jilder-Dess Studies 
f!Ioffet Bay Oil Oper. 
Courtesy 

Courtesy 
Courtesy 
Courtesy 
Courtesy 
Courtesy 
Izembek Study 



Jul 16 
Jul 16 
Aug 2 
Aug 12 

. Aug 15 

Aug 15 
Aug 15 
Aug 15 
Aug 22 
Aug 22 
Sep 18 
Sep 23 
Sep 25 
Oct l 

Oct l 
Oct l 
Oct 28 
Oct 28 
Oct 28 

I'll!:'~ Joe Puncochar 
J olm C. VJ2l.sh 
Dick Nensel 
Dr. D~vid Hoopes 
hTalter K. l''luench 

Dr. Preston Cloud 
Charles E. Behlke 
Dr~ Donald Hood 
John McKeever 
Bob Log2...'l 
Ancel Johnson 
Jim Shaw 
Bernard Keating 
Robert Logan 

l'·1r • Rector 
Mike Uttecht 
Carrol f1eyer 
McVeigh Pattillo 
Dr. 1JJ. S . Laughlin 

BSF&VJ ,i,Jash. D.C. 
ISPA, Boston,~·1ass 
BSF&H ,l(odiak ,Als. 
DCF ,Auke Bay, Als. 
Grumrran Aircraft, 
Bethpage, New York 
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Courtesy 
Courtesy 
Bear Survey 
Shellfish Inves. 
Courtesy 

Univ. of Calif. Courtesy 
Univ. of ,A.lask:l Courtesy 
Univ~ of Alaska Courtesy 
P2n .~erc.Petrol Discuss oil oper. 
Y.13rine Surveyor Discuss oil oper. 
BCF, Seattle ~tmh~l studies 
Realty Br.Portland Quartes apprais2l 
Natvl Geo. ·i,,Jash.D.C.Business 
Marine Ins.Appraiser Discuss Nelson 

Pan A.rner. Oil Corp. 
ADF&G Commission 
GeophysicDl Serv. 
Offshore Navigation 
Uni v. of 1.Jis cons in 

Lagoon oil barge 
Discuss oil activ. 
Discuss oil activ. 
Discuss oil activ. 
Discuss oil activ. 
Archeological Discuss. 

c. Hunting. Shooting areas ore not maintained. All of the 
Izembek Range is open to hunting, trapping ;:md fishing, &lthough 
next year the area adjacent to the rood network on the fumge will 
be closed to brovvn bear hunting by state regulation. The function 
of this closure is to provide a smll reserv2tion in good brovm 
bear habitat for the public that 1.vishes to see live bem."'s. 

D. Violations. No violations in the normal sense \.'Jere handled 
by refUge personnel. 

Hoi'rever, a trespass by oil exploration personnel was scotched 
by refuge efforts. In this case a geophysical unit was in the 
process of establishing cat'1lps on the refuge. These were to be used 
for re.dio direction ·and range finding equipment in conju11ction with 
offshore sei&'Tlic investigations. No permits had been issued for 
this activity so we directed them to take their equipment anJ 
personDel off the refuge. 

E. Safety. 

(l) Our dozen safety meetings tlus ye;Jr were largely concerned 
1-'Jith aspects of boat operations. One conste..Ylt requirement for boat­
ing safety in our operc.:.tion is effectLYlg a. landing. Personnel not 
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acquainted vdth behaviour of a boat in surf or surge must be 
instructed in keeping out of the boat's way. Since the boats 
we use weigh a thouso.nd pounds and are comnonly co.rrying over 
a thousand pounds the need to keep clear is evident. 

Another requirement is lifting. Our main engine weighs 
150 pounds, and since it must be lift~J in and out of the boat 
at each lm1ding and lau.nching the method of ·doing so becomes 
import3Ilt. This, of course, is critical if the landing is 
rough. 

(2) i;Je h2cl no accidents 
(3) Record to date : 2464 
( 4) The station safety pl2xi lr;TCJ.s completed 2111d approved 

this year. 
(5) Our entire supply of life j ackets was replaced. 

VIII. ITEi11S OJ? TI~TEREST 

This year oil prospecting became a serious reality on the 
Alaska Peninsula. The first problem arose when a geophysica l 
company requested a permit to conduct seismic explorations in 
l'1offet Cove within the Izembek NUR. Since this is tide water 
the jurisdiction rests with the state. He busied ourselves 
with mustering opposition and the permit v.ras denied, but one 

· was issued to vJor k outside the Range , ~ve kept daily Hatch 
over their activities. 

-= 

• 

Fig. 17 'P2rt of the Equipment Employed in 
Seismic Op:erations Outside the ~Jildlife Range 

Photo by PaL~er Sekora 
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The next problem cwne v.Jith the discovery that Pan _l',rnerican 
Petroleum, drilling an exploratory well about 40 miles northeast 
of the Range, was making ready a barge for storage of 600,000 
gallons of fuel through the vJinter. Since this barge lay on 
the Bering Seo. beach it would pose a consider3.ble thre.J.t of 
pollution, He reported this to the state authorities ;,,rho had 
issued a permit to store "materials" in the barge, and the 
Federal Hater Pollution Control Administration~ It seems trot 
the Corps of Engineers, when asked for approval by the oil company, 
did not communicate 1.vith either our Bure<JU or with the Duree:.u of 
Commercial Fisheries before issuin8 the permit • \ .. Je played an 
active role in getting the oil transferred to an inshore tank, 
thouc;h not 11\'ithout feeling the pressure of the oil company's 
displeasure. 

The Scripps Institute Research Vessel ALPHA HELIX conducting 
cold adaptation studies, called at Cold B..1.y several times early 
in the year. He participated in their activities when M2 could 
offer help. On one such occasion we assisted in the capture of 
sea otters. · 

Fig. · 18 Refuge !''bnager Jones Ready to go 
on a Sea Otter Chase. 

Photo by Dr, Carleton Ray 

Refuge f·'Ianager Palmer Sekora completed flight training and 
received Bureau qualification. 
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Shile c.t Aga.ttu we observed hunun bones protruding from a 
kit chen midden on an erosional surf.J.ce. The se::. had erodt..od the 
bank sufficiently to expose the bones. Since the winter storms 
would surely w.:1sh them aT'l::~y in a few months we el ected to salva':ie 
them. \·Je found four complete skeletons, three adult anrJ one 
child of about eight years • These h2d been burieu all in a 
heap with a whale scapula over them like a cover. The collection 
was sent to the museum of the University of Alaska. . 

;.i)'ilderness studies made improvEd progress this ye~ with 
the appointment of 'ttvill Troyer to the project. Included in his 
VJork this year were the Izembek N\JR and Sirneonof Ni-.lR, both 
administered from this office. One of the more strikin~ a spects 
of Simeonof are its white sand beaches, in direct contrast to 
the black sand beaches of the I zembek and Aleutian Islands 1-J\.·IR. 
The outer Shunugin Island group, in which Simeonof Island lies, 
is a granitic intrusion which accounts for the white s;:md . . 

Fig . 19 Simeonof Island. Note the Hhite 
Sand Beaches. Photo by Pabner Sekora 

In a yeDr when many distinguished scientists visited us 
we vJere partirularly del ighted to have Dr. H. s. Laughlin of 
the University of His cons in visit, albeit briefly. Dr. LaJighlin 
is r e cognized as the le<3.ding cmthropol()gist Hith respect to the 
Aleut. Since we are custodian of most of the Aleut 's ancestro.l 
area we had much in comrron. 
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Submitted by: 

~ r1 A ~! . ~ /) 7f 
~(Y-L-r~' 

Robert 0. Jone~~ , 
Refuge lVIanager 
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The Distribution and Biogeography of Zostera manna (Eelgrass) tn Alaska1 

C. PETER McRoy2 

ALTHOUGH INNUMERABLE BOTANISTS have 
visited Alaska to record and study its flora, most 
accounts terminate at the high-tide line. Con­
sequently, the marine vegetation, especially that 
of the most northern coasts of Alaska, has re­
ceived little attention and the distributions of 
many species are sketchily known. Z ostera 
marina Linnaeus, the common eelgrass, has 
probably received more interest than most, be­
cause of its importance as a waterfowl food. 
In spite of this, the distribution outlined by 
Hulten (1941 :95, 1960:69, 1964:256) and 
other published sources (Anderson, 1959:48; 
Porsild, 1932:90-94; Polunin, 1940:40-41; 
Setchell, 1920:563-579, 1935:560-577 ; Murie 
and Scheffer, 1959:396) is very incomplete in 
the light of recent surveys of the coast. By 
compiling the results of personal efforts and 
communications over the past few years, I can 
now document in detail the distribution of this 
species in Alaska. 

An additional result of searching and study­
ing the distribution of Z oste1'a in Alaska has 
been a review of the ·mechanisms of dispersion 
that have established and maintained this dis­
tribution. These aspects of the study of Z ostera 
have in turn led to considerations of the bio­
geography of the species which can be recon­
structed from distribution records and disper­
sion mechanisms. 

Distribution Survey 

The genus Z ostera contains 11 species of 
shallow-water, soft-bottom marine plants (Set­
chell, 1935). The most widespread species of 
the genus, Z ostera marina, occurs discontinu­
ously throughout the boreal Northern Hemi­
sphere from the seas of Okhotsk and Japan to 
the Baltic and Mediterranean (Setchell, 1935: 
5 71) . On the Pacific coast of North America 

1 Contribution No. 42 from the Institute of Marine 
Science, University of Alaska. Manuscript received 
December 16, 1967. 

2 Institute of Marine Science, University of Alaska, 
College, Alaska 99701. 

Z. marina extends from Port Clarence, 65 ° N 
(Porsild, 1932 :90) to Agiabampo Lagoon, 
26° N , in the Gulf of California (Steinbeck 
and Ricketts, 1941 :254). 

In Alaska, Zostera forms a distinct subtidal 
zone in protected bays, inlets, and lagoons along 
the coast from Bering Strait south (Hulten, 
1941:95). During 1967 I was able to survey 
many miles of the Alaska coast to locate and 
examine the Z ostera beds. These surveys in­
cluded Southeast Alaska, Prince William Sound, 
the Cold Bay region of the Alaska Peninsula, 
parts of the Seward Peninsula near Nome and 
Teller, the coast of the Chukchi Sea between 
Kivalina and Cape Thompson, and the vicinity 
of Point Barrow. The observations from these 
field trips have been combined with the pub­
lished records and personal observations of 
several people to present a detailed listing of 
the locations of Z ostera beds on the coast of 
Alaska (Fig. 1 and Table 1). 

In Southeast Alaska, the Alexander Archi­
pelago, Zostera is found in most of the bays 
and inlets of the outer coast, but it is absent 
from many of these on the inside waters (Fig. 
1 and Table 1). This is apparently due to the 
turbid effluent of glaciers. N o plants were found 
in any of the areas receiving large amounts 
of glacial runoff although other environmental 
conditions appeared quite suitable for their 
growth. For example, in Doty Cove and Lime­
stone Inlet in Stephens Passage (near Juneau) 
the absence of Z ostera is enigmatic in winter 
months when ambient waters are clear; but in 
summer the problem is solved by the presence 
of very turbid water from nearby Taku Inlet. 
In bays and inlets receiving quantities of the 
turbid glacial water the subtidal zone of soft 
bottoms usually occupied by Z ostera is devoid 
of all macrophytes. 

The coast from Cross Sound to Prince Wil­
liam Sound is rugged and exposed to the open 
sea; most of the existing bays harbor glaciers 
or glacial streams. Zostera has been reported 
only in Yakutat Bay (Setchell, 1920:567; Fig. 

507 
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FIG. 1. Chart of Alaska showing the location of records of Zostera 1/l(trilltl on the coast. Numbers refer to locations given in Table 1. 
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Zostera marina in Alaska-McRoY 

" TABLE 1 
RECORDS OF Zostera marina IN ALASKA 

CHART 
NUMBER* LOCATION SOURCE 

Alexander Archipelago 
1 Foggy Bay Hulten, 1941 
2 Cape Fox Hulten, 1941 
3 Gravina Lake Hulten, 1941 
4 Yes Bay Hulten, 1941 
5 Craig Hulten, 1941 
6 Klawak McRoy, this study 
7 Calder Bay McRoy, this study 
8 Pybus Bay McRoy, this study 
9 Sitka Hulten, 1941 

10 Hoonah Sound McRoy, this study 
11 Tenakee Inlet McRoy, this study 
12 Port F~ederick McRoy, this study 
13 St. James Bay Palmer, 1941 

Cross Sound to Prince William Sound 
14 Yakutat Bay Setchell, 1920 

Prince William Sound 
15 Olsen Bay Johansen, 1965 
16 Redhead Lagoon McRoy, this study 
17 Sawmill Bay McRoy, this study 
18 Port Etches, 

Hinchinbrook 
Island Johansen, 1965 

19 Stockdale Harbor, 
Montague Island Johansen, 1965 

Kodiak Island, Alaska Peninsula and Aleutian Islands 
20 Afognak ·Island Beals, 1941 
21 Sturgeon River Hulten, 1941 
22 Port Hobron, 

Kodiak Island Hulten, 1941 
23 Chignik Bay Hulten, 1941 
24 Popof Island Hulten, 1941 
25 Unga Island Hulten, 1941 
26 King Cove Hulten, 1941 
27 Cold Bay McRoy, this study 
28 Morshovi Bay McRoy, this study 
29 Caton Island Beals, 1941 
30 Sanak Island Beals, 1941 
31 Akun and Akutan 

islands Beals, 1941 
32 Dutch Harbor Beals, 1941 
33 Vsevidof Island Murie and Scheffer, 

1959 
34 Atka Island Jones, 1965 
35 Adak Island Jones, 1965 
36 Unimak Island Hulten, 1941 

Bering Sea 
37 Izembek Lagoon McRoy, 1966 
38 Herendeen Bay McRoy, 1966 
39 Port Heiden McRoy, 1966 
40 Nanvak Bay King, 1963 
41 Chagvan Bay King, 1963 
42 Ingrimiut, 

Nunivak Island King, 1963 
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TABLE 1 (Continued) 

CHART 
NUMBER* LOCATION SOURCE 

43 Ikongimuit, 
· Nunivak Island King, 1963 

44 Mekoryuk, 
Nunivak Island King, 1963 

45 St. Michaels Porsild, 1932 
46 Malikfik Bay, 

Norton Sound Porsild, 1932 
47 Kwiniuk Inlet, 

Norton Sound Porsild, 1932 
48 Golovin Bay Porsild, 1932 
49 Safety Lagoon Burns, 1967 
50 Port Clarence Kjellman, 1883 
51 Grantly Harbor McRoy, this study 

Bering Straits 
52 Lopp Lagoon Burns, 1967 
53 Ikpek Lagoon Burns, 1967 

* Numbers refer to the geographical locations shown in 
Figure 1. 

1 and Table 1). Isolated populations in other 
more inaccessible areas are of course possible. 
Prince William Sound contains many Zostera 
beds (Fig. 1 and Table 1 ), but their distribu­
tion was altered by the earthquake of March 
1964. Johansen (1965 :93-94) lists nine local­
ities where he found dead Zostera attributable 
to the seismic uplift of the region. In June 
1967 I revisited many of Johansen's stations. 
In several of these, the most striking being 
the vicinity of Cordova, no new Zostera was 
seen; in other places, such as Redhead Lagoon, 
reduced populations were evident. 

The outer coast of the Kenai Peninsula is a 
glaciated region where no Zostera has been 
reported, nor has any been found in Cook Inlet, 
which might be expected from the turbidity 
and currents in the Inlet. There are, however, 
unconfirmed reports of Zostera in Kachemak 
Bay. 

Several bays on Kodiak and Afognak islands, 
on the Alaska Peninsula, and in the Aleutian 
Islands contain Zostera beds (Hulten, 1941:95; 
Beals, 1941; Fig. 1 and Table 1). The western 
limit of the species in North America was 
Vsevidof Island (Murie and Scheffer, 1959: 
369). This limit can now be extended to Atka 
and Adak islands (Jones, personal communica­
tion, 1965). The plants on Adak are evidently 
a result of transplantation experiments by the 
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U.S. Fish and Wildlife Service. No plants are 
known to occur in the western Aleutian Islands, 
probably due to the lack of protected bays. 
Plants are known from Kamchatka Peninsula 
and Bering Island on the Asian side of the 
Bering Sea (Hulten, 1926:75, 1960:69). 

In the Bering Sea Zostera forms extensive 
meadows in the numerous coastal lagoons of 
the Alaska Peninsula (Fig. 1 and Table 1). 
The meadows in Izembek Lagoon on the Penin­
sula are the largest known single stand of the 
species (McRoy, 1966:103). Farther north, 
Zostera occurs in Nanvak and Chagvan bays 
and in many of the lagoons at the mouths of 
rivers on Nunivak Island (King, personal com­
munication, 1963). No other Zostera beds have 
been found between King Salmon and St. 
Michael. 

Porsild ( 1932 :90-94) recorded the northern 
distribution of Zostera from St. Michael to Port 
Clarence (Fig. 1 and Table 1). Kjellman 
(1883 :53) first observed Zostera in Port Clar­
ence, the accepted northern limit in Alaska. 
Recently, Zostera has been seen beyond Bering 
Strait in the lagoons (Lapp and Ikpek) of the 
north coast of the Seward Peninsula (Burns, 
personal communication, 1967). I have also 
extended surveys to portions of the coast be­
tween Kotzebue and Barrow, but have not 
uncovered any other Zostera producing areas. 

lvfechanisms of Dispersion 

The distribution of Zostera m Alaska and 
elsewhere in the Northern Hemisphere is the 
result of dispersion by several mechanisms. 
Oceanic currents appear to be the most effective 
means of long range dispersion, although there 
is some disagreement on this. Love (1963:195) 
observes that saltwater plants are adapted to 
dispersal in sea water and cites as an example 
the seeds of Zostera with their corky appendages 
and bouyant vegetative parts. Sculthorpe ( 1967: 
358), on the other hand, considers Love's view 
of dispersal an "unfortunate generalization," 
since the seeds of Zostera and other marine 
angiosperms either float for only a short time 
or sink immediately. The seeds of Zostera have 
a specific gravity of 1.17 (Arasaki, 1950:70-
76), a value somewhat greater than the 1.025 
average of the ocean (Von Arx, 1962:118) 
and so would be expected to sink. In fact, how-
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ever, the seeds are released attached to a repro­
ductive stem which has several leaves and is 
capable of floating for long distances. Mats of 
Zostera and other marine angiosperms have 
been seen at sea several hundred miles from 
the coast (Menzies, Zaneveld, and Pratt, 1967: 
112). There can be no doubt that dispersion 
on a large scale is accomplished through the 
seed-producing and perhaps vegetative plants 
that annually detach and drift with oceanic 
surface circulation. 

The several species of waterfowl that feed 
on Zostera are another vehicle for dispersion. 
Love and Sculthorpe concur. Arasaki (1950: 
70-76) demonstrated that ducks do not destroy 
the viability of all seeds they ingest. The coast 
of Alaska is a flyway for numerous species of 
waterfowl that annually transport seeds over at 
least short distances and probably farther. This 
is a mechanism for dispersion in a direction 
opposite to that of the coastal oceanic currents. 

In a local area Zostera extends its cover prin­
cipally by vegetative growth from rhizomes, a 
process quantitatively more important than the 
growth of new seed plants. Again, Arasaki 
(1950:70-76) has shown that a single plant 
will cover 30 cm2 the first year, 1 m2 the second, 
and 2 m2 the third. At this rate, it would not 
take long for a population to develop in a 
new area once a plant has been introduced. 

Biogeographical Considerations 

The global distribution of this species is 
discontinuous circumboreal. The other species 
of the seagrasses, with few exceptions, are trop­
ical or subtropical and are considered to have 
originated in the Indian Ocean (Setchell, 1935: 
564-572). The genus Zostera, however, has no 
tropical representatives and apparently arose in 
the western Pacific Ocean, dispersing into the 
Northern and Southern hemispheres at a time 
when the tropics were less tropical. This his­
tory is supported by the present distribution of 
the 11 species of Zostera (Setchell, 1935:572) 
and the locations of fossils of Zostera ancestors 
in Japan (Koriba and Miki, 1930:165-204; 
Miki, 1932:774-778). 

If the origin of Zostera marina was the west­
ern Pacific, then migration could have taken 
either of two routes. In the first case, dispersion 
could have moved in two directions from the 
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origin, populating both sides of the Pacific 
Ocean in one direction and through the Indian 
Ocean and the Mediterranean Sea to both sides 
of the Atlantic Ocean in the other. Setchell 
(1935 :572) suggested that a route of this sort 
could have occurred at a time, probably in the 
early Tertiary, when the Tethys Sea covered 
much of the Northern Hemisphere. The other 
possibility for dispersion is a one-way move­
ment. This is really an argument for a one-way 
dispersion route through the Pacific Ocean 
rather than through the Indian Ocean. This 
path would result logically in the present dis­
tribution of the species. The theory demands 
that the Atlantic and its adjacent seas were 
populated by migration through the Arctic dur­
ing a prehistoric milder climate, which should 
be entirely possible, for, as the distribution in 
Alaska illustrates, Zostera marina is a cold-toler­
ant species. If continuity through the Arctic 
once existed, relict populations would be ex­
pected along the Arctic coast. These do exist in 
the White Sea, the Barents Sea, the Kara Sea, 
and Hudson Bay (Zenkevitch, 1963:195-198; 
Blinova, 1962:150; Setchell, 1920:567; Por­
sild, 1932:91). Ekman (1953:160-164) de­
scribes similar patterns for many species of 
marine invertebrates and vertebrates that have 
discontinuous distributions in the Pacific and 
Atlantic oceans. Additionally, Durham and 
Mac1'\T eil ( 1967:343) report that a large num­
ber of species, more than 125, of marine in­
vertebrates have dispersed from one ocean to 
the other mostly in one direction-into the 
Arctic-Atlantic; they consider these migrations 
to have occurred during the late Cenozoic. 

The eyidence available indicates that Z. 
marina originated in the western Pacific and 
dispersed to the north along the coast of Asia 
and then around to North America. Its toler­
Rnce to low temperatures permitted it not only 
to cross the subarctic Pacific to North America, 
but also to populate the Arctic and move even­
tually to both shores of the Atlantic. Perhaps 
in times of cooler climates migration continued 
into the north coast of the Mediterranean Sea 
and its adjacent seas. No other species of Zos­
tera has this widespread distribution, nor is 
there another one tolerant to low temperatures. 
The single closely related species that has a 
similar, but more restrictive, temperature toler-
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ance is Phyllospadix scottleri Hook which is 
endemic to the temperate Pacific Ocean. This 
species provides an example of the limited dis­
tribution of a less cold-tolerant species origi­
nating in the same area ; it never reached the 
Atlantic. The opposite situation is illustrated by 
the distribution of Zostera nana Roth, a species 
less tolerant to cold water but more so to warm 
water; it is limited to the western Pacific, but 
has also been able to move through the Indian 
Ocean to populate parts of Africa, the Mediter­
ranean (both north and south) and parts of the 
southern Atlantic coast of Europe. 

SUMMARY AND CONCLUSIONS 

Zostera marina, eelgrass, is a common inhabi­
tant of the Alaska coast, occurring from the la­
goons on the north coast of the Seward Penin­
sula to the southern limit of Alaska and beyond. 
New records of Zostera in Alaska are from 
Adak and Atka in the Aleutian Islands, Chag­
van and Nanvak bays and Nunivak Island, and 
Lapp and Ikpek lagoons on the Seward Penin­
sula. In Prince William Sound the distribution 
of Zostera was markedly altered by uplift asso­
ciated with the earthquake of March 1964. 

Zostera grows in the soft sediments of shal­
low, protected marine bays, inlets, and lagoons. 
It is excluded from large river deltas, glacial 
fjords, and arctic environments. The distribu­
tion in Alaska is disjunct, a result of environ­
mental restrictions rather than a lack of disper­
sion mechanisms. Global dispersion is a result 
of oceanic circulation arid waterfowl migrations. 
Vegetative growth is the most important means 
of extending coverage of a restricted area. In 
view of the present distribution of the species 
and the geological structure of the Alaska coast, 
no extensions of the range of Zostera are ex­
pected. Populations may exist, of course, in 
remote places along the coast. 

Alterations in the present distribution are 
possible only with major geological or climatic 
changes. Seismic uplift or depression of the 
south coast of Alaska could eliminate a large 
portion of the present populations. On the 
other hand, amelioration of conditions in arctic 
waters by a change in ice conditions could per­
mit further extension of the present range. 

The circumboreal distribution of Z. marina 
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is considered to be a result of dispersion from a 
western Pacific origin around the Pacific and 
through the Arctic into the Atlantic and its 
adjacent seas. That this was the path of migra­
tion is supported by the present distribution of 
the species, the location of its fossil ancestors, 
and similar dispersal patterns for marine in­
vertebrates. 

The migration and present distribution of 
Z. marina have resulted from the eurythermality 
of the plant. This feature probably also per­
mitted survival during oscillating Pleistocene 
climates. 

The Zostera communities on the Alaska coast 
are important contributors to all levels of pro­
duction in the food web and provide refuges 
to innumerable species of organisms. Research 
is in progress on the ecology of these interesting 
communities. 
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Revision of the Genus Pandanus Stickman, Part 29 
New Papuan Species in the Section Microstigma Collected by C. E. Carr 

HAROLD Sr. }OHNl 

THE ISLAND of New Guinea has a large con­
centration of species of Pandantts, and it is 
evident that they have been only partly collected 
and studied. They occur in nearly all plant for­
mations from sea level to 3300 meters altitude. 
The three species here described were collected 
by C. E. Carr in 1935. He attempted to cross 
the Owen Stanley Range, from south to north, 
but lo;t his life in the attempt. 

Section lviicrostigma 

Pandanus Carrii sp. nov. (sect. lviicrostigma) 
Fig. 272 

DIAGNOSIS HOLOTYPI: Arboriformis 5 m alta, radici­
bus trunco ramis syncarpioque incognitis, foliis 1.14 
( +0.02-0.05 ?) m longis proxima basem 3.6 em 
latis in medio 2.6 em latis coriaceis supra viridibus 
infra pallidioribus U-sulcatis 2-plicatis in sectione 
mediali cum 49 nervis parallelis secundariis in quoque 
dimidio nervis tertiis nullis lamina anguste gladiata 
ex basi sensim in a pice eras so subulato (apex deest) 
basi inermi pallida, ex 11-13 em marginibus cum 
aculeis 2-2.5 mm longis 6-12 mm separatis arcuatis 
fragilibus subulatis valde adscendentibus pallidis vel 
cum apicibus rubris, in sectione mediali marginibus 
cum aculeis 1.7-2 mm longis 5-12 mm separatis sub­
arcuatis subulatis gracilibus subadpressis adscendenti­
bus apicibus rubris, midnervo infra inermi, in apice 
subulato marginibus cum crenati-serrulis 0.2-0.3 
mm longis 2-5 mm separatis rubris, syncarpio viridi, 
drupis 7.7-7.8 em longis 1.4-1.6 em latis 1.1-1.4 em 
crassis prismaticis 6-angulosis, pileo 13-17 mm alto 
deciduo laevi exlucido dimidio infero late obtuso 6-
anguloso dimidio supero rostrato crasso, stigmate 6-7 
mm longo late elliptico obliquo brunneo papilloso 
sulcato, endocarpio submediali 4.3 em longo sub­
cylindrico cuneato osseoso obscure brunneo lateribus 
lateralibus 0.7-1.5 mm crassis intra laevibus lucidis, 
mesocarpio extra endocarpii cum fibris et eis ad stig­
matem convergentibus, exocarpio et mesocarpio mol­
liter carnoso et in fructu delapso et in sicco nigro, 
mesocarpio apicali extra cum fibris longitudinalibus 
sed intra cum membranis, mesocarpio basali carnoso et 
in sicco valde contracto. 

DIAGNOSIS OF HOLOTYPE: Tree-like, 5 m 
tall; roots, trunk, branches, and syncarp un-

1 B. P. Bishop Museum, Honolulu, Hawaii 96819, 
U. S. A. Manuscript received March 7, 1964. 

known; leaves 1.14 ( +0.02-0.05 ?) m long, 
3.6 em wide near the base, 2.6 em wide at the 
middle, coriaceous, above green, below paler 
green, U-sulcate, 2-pleated, at midsection with 
49 parallel secondary veins in each half, no 
tertiary cross veins, blade narrowly sword­
shaped, tapering gradually from near the base 
into the stout subulate apex (the actual tip 
missing), the base pale, unarmed, beginning at 
11-13 em up the margins with prickles 2-2.5 
mm long, 6-12 rom apart arcuate weak subu­
late, strongly ascending, wholly pale or with 
red tips; the nearby midrib below not visible; 
at midsection the margins with prickles 1. 7-2 
mm long, 5-12 mm apart, subarcuate slender 
subulate, almost appressed ascending, red­
tipped; the midrib below unarmed; near the 
apex the margins with crenate-serrulations 0.2-
0.3 mm long, 2-5 mm apart, red; those of the 
midrib below not observed; syncarp "green" ; 
drupes 7.7-7.8 em long, 1.4-1.6 em wide, 1.1-
1.4 em thick, prismatic, 6-angled; pileus 13-17 
mm high, deciduous, smooth, dull, the lower 
half forming the broadly obtuse base, this 6-
angled, bearing a thick beak; stigma 6-7 mm 
long, broadly elliptic, oblique, brown, papillose, 
sulcate; endocarp submedian, 4.3 em long, sub­
cylindric, tapering downward, the apex arched, 
bony, dark brown, the lateral walls 0.7-1.5 mm 
thick, within smooth, shiny; mesocarp with 
thick fibers up the sides of the endocarp and 
bending in toward the stigma; exocarp and 
lateral mesocarp soft fleshy, and at maturity 
sloughing off and drying black; apical mesoca;p 
with fibers up the sides and within partitioned 
by pale membranes and filaments; basal meso­
carp fleshy and at maturity much shrunken. 

HOLOTYPUS: Papua, Koitaki (on track to 
Owen Stanley Mountains pass), open savannah 
land, 1,500 ft alt, 13. 5. 1935, C. E. Carr 
12,274 (BM). Isotype (K)! 

DISCUSSION: P. Carrii is a member of the sec­
tion lviicrostigma, as is its closest relative, P. 
Jiulianettii Martelli, a species with drupes 9.5-

514 


	Aleutian iz 1968_20120830093036
	Aleutian iz 1968_20120830093125
	Aleutian iz 1968_20120830093138
	Aleutian iz 1968_20120830093152
	Aleutian iz 1968_20120830093206
	Aleutian iz 1968_20120830093226
	Aleutian iz 1968_20120830093239
	Aleutian iz 1968_20120830093253
	Aleutian iz 1968_20120830093306
	Aleutian iz 1968_20120830093320
	Aleutian iz 1968_20120830093340
	Aleutian iz 1968_20120830093357
	Aleutian iz 1968_20120830093410
	Aleutian iz 1968_20120830093843
	Aleutian iz 1968_20120830093857
	Aleutian iz 1968_20120830093911
	Aleutian iz 1968_20120830093925
	Aleutian iz 1968_20120830094119

